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L4 ANSWER 1 OF 2 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Diketopiperazine salts for drug delivery and related methods 

AB Biol, active agent delivery compns . , which comprise 

diketopiperazine carboxylate salts are provided. Related methods 
for making and using the biol . active agent delivery compns. are also 
provided. For example, microparticles containing disodium fumaryl 
diketopiperazine and insulin was fabricated through 
spray drying and used to deliver insulin. 
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TI Purification and stabilization of peptide and protein pharmaceutical 
agents 

AB Methods are provided for purifying peptides and proteins by incorporating 
the peptide or protein into a diketopiperazine or competitive 
complexing agent to facilitate removal of one or more impurities, i.e. 
undesirable components, from the peptide or protein. In a preferred 
embodiment, a peptide, such as insulin, containing one or more 
impurities, e.g. zinc ions, is entrapped in diketopiperazine to 
form a precipitate of peptide/diketopiperazine/impurity , which is then 
washed with a solvent for the impurity to be removed, which is a 
nonsolvent for the diketopiperazine and a nonsolvent for the 
peptide. Formulations and methods also are provided for the improved 
transport of active agents across biol. membranes, resulting for example 
in a rapid increase in blood agent concentration The formulations include 
microparticles formed of (i) the active agent, which may be charged or 
neutral, and (ii) a transport enhancer that masks the charge of the agent 
and/or that forms hydrogen bonds with the target biol. membrane in order 
to facilitate transport. In a preferred embodiment, insulin is 
administered via the pulmonary delivery of microparticles comprising 
fumaryl diketopiperazine and insulin in its 

biol. active form. The charge on the insulin mol . is masked by 



hydrogen bonding i 
the insulin to pas 
delivering insulin 
insulin concentrat 
i.v. delivery. 
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TI Diketopiperazine salts for drug delivery and related methods 

AB Biol, active agent delivery compns., which comprise 

diketopiperazine carboxylate salts are provided. Related methods 
for making and using the biol . active agent delivery compns. are also 
provided. For example, microparticles containing disodium fumaryl 
diketopiperazine and insulin was fabricated through 
spray drying and used to deliver insulin. 
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TI Method of reducing serum proinsulin levels in type 2 diabetics 
AB Methods are provided for reducing serum proinsulin levels, lessening 
post-prandial pancreatic stress, and reducing risk factors for 
atherosclerosis in subjects with diabetes mellitus, type 2. The method 
includes administration of insulin in a manner that mimics the 
meal-related first phase insulin response, using a dose 

sufficient to reduce serum levels of proinsulin. In some embodiments of 
the method insulin administration is commenced early in the 
course of the disease. Mimicking first phase kinetics, peak serum 
insulin levels can be reached within about 18 min of 
administration. In increasingly preferred embodiments peak serum 
insulin levels can be reached within about 15, 12, or 10 min of 
administration. Serum insulin levels return to baseline within 
about two hours of administration. The invention relates to 
administration of insulin by pulmonary delivery using synthetic 
biodegradable polymeric or diketopiperazine microparticles 
incorporating the insulin. 
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Purification and stabilization of peptide and protein pharmaceutical 
agents 

Methods are provided for purifying peptides and proteins by incorporating 

the peptide or protein into a diketopiperazine or competitive 

complexing agent to facilitate removal of one or more impurities, i.e. 

undesirable components, from the peptide or protein. In a preferred 

embodiment, a peptide, such as insulin, containing one or more 

impurities, e.g. zinc ions, is entrapped in diketopiperazine to 

form a precipitate of peptide/diketopiperazine/impurity, which is then 

washed with a solvent for the impurity to be removed, which is a 

nonsolvent for the diketopiperazine and a nonsolvent for the 

peptide. Formulations and methods also are provided for the improved 

transport of active agents across biol . membranes, resulting for example 

in a rapid increase in blood agent concentration The formulations include 

microparticles formed of (i) the active agent, which may be charged or 

neutral, and (ii) a transport enhancer that masks the charge of the agent 

and/or that forms hydrogen bonds with the target biol. membrane in order 

to facilitate transport. In a preferred embodiment, insulin is 

administered via the pulmonary delivery of microparticles comprising 

fumaryl diketopiperazine and insulin in its biol. 

active form. The charge on the insulin mol . is masked by 

hydrogen bonding it to the diketopiperazine, thereby enabling 

the insulin to pass through the target membrane. This method of 

delivering insulin results in a rapid increase in blood 

insulin concentration that is comparable to the increase resulting from 
i.v. delivery. 
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TI Method for making self -assembling diketopiperazine drug delivery 
sys tern 

AB Drug delivery systems are developed based on the formation of 

diketopiperazine (or analogs) microparticles . In the preferred 
embodiment, the microparticle is stable at low pH, disintegrates at 
physiol. pH, and is particularly useful for oral drug delivery. In other 
embodiments, the microparticles are stable at high pH and disintegrate at 
neutral or basic pH, or are stable at neutral pH and disintegrate at high 
or low pH . In the most preferred embodiment the microparticles are formed 
in the presence of the drug to be delivered, for example, insulin 
, felbamate, calcitonin, or heparin. The diketopiperazine 

synthetic intermediates are preferably formed by cyclodimerization to form 
diketopiperazine derivs . at elevated temps, under dehydrating 

conditions, f unctionalized on the side chains, and then precipitated with drugs 
to be incorporated into microparticles. Felbamate was encapsulated in 
2, 5-diketo-3, 6-di ( 4-f umarylaminobutyl ) piperazine (I) by adding 1.6 g of 
jet-milled, micronized felbamate to 320 mL of a 0.5% solution of Na lauryl 
sulfate in 0.1 M NaHC03 solution and then adding 4 g of I to the suspension. 
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TI Self-assembling diketopiperazine drug delivery system 

AB Drug delivery systems based on the formation of diketopiperazine 

or analog microparticles are developed. The microparticles are stable at 
low pH and are disintegrated at physiol. pH. Thus, 2 , 5-di keto-3 , 6-di ( 4 - 
aminobutyl ) piperazine (preparation is given) was succinylated with succinic 
anhydride in alkaline solution to obtain 2 , 5-diketo-3, 6-di ( 4 - 
succinylaminobutyl ) piperazine (I) which was rapidly acidified with citric 
acid at pH=2 . 2 to sep. I as microparticles. Porcine insulin 

(II) was encapsulated in I by dissolving I in a saturated NaHC03 solution and 
mixing this solution with an equal volume of 1M citric acid soln containing II 

a t a 

concentration 
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in blood glucose level as compared with amorphous precipitate 
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of 20mgII/mL. Rats were given ImL oral encapsulated II 

weight Encapsulated I produced a marked 

solution of I 



which failed to do 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 



DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



PATENT NO. 




KIND 


DATE 


APPLICATION NO. 




DATE 


WO 


9318754 
W: AU, CA, 


JP 


Al 


19930930 


WO 1993-US2245 




19930311 




RW: AT, BE, 


CH, 


DE, DK, 


ES, FR, 


GB, GR, IE, IT, LU, 


MC, 


NL, PT, SE 


US 


5352461 




A 


19941004 


US 1992-849186 




19920311 


AU 


9338044 




Al 


19931021 


AU 1993-38044 




19930311 


AU 


680408 




B2 


19970731 








EP 


630236 




Al 


19941228 


EP 1993-920574 




19930311 


EP 


630236 




Bl 


19960110 










R: AT, BE, 


CH, 


DE, DK, 


ES, FR, 


GB, GR, IE, IT, LI, 


LU, 


MC, NL, PT 


JP 


07506818 




T2 


19950727 


JP 1993-516624 




19930311 


AT 


132744 




E 


19960115 


AT 1993-920574 




19930311 


ES 


2089844 




T3 


19961001 


ES 1993-920574 




19930311 


CA 


2131366 




C 


20030923 


CA 1993-2131366 




19930311 


PRIORITY 


APPLN. INFO, 








US 1992-849186 
WO 1993-US2245 




A 19920311 
A 19930311 



OTHER SOURCE (S) 



MARPAT 119:256544 



